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SUMMARY REPORT OF PROJECT 284
F,AnGUE OF LONGITUDINAL FILLET WELDS IN liT-I" STEEL
Fritz Engineering Laboratory Report No. 284.7
<6 {,v f l2-e:t-f'«t
;.~~,
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The study of the fatigue resistance of plain snd fillet-welded
"T-1 11 steel was initiated in June 1960 at the request of the Applied
Research Laboratory, United States Steel Corporation. An axially
loaded welded coupon was developed and was. used in the investigation
of the various parameters affecting the fatigue resistance of weldments.
Small beams were also tested and the results were correlated with those
of ,the welded coupons. Static tests, residual stress measurements and
hardness surveys were conducted on both welded coupons and beams.
Mechanical properties and chemical composition of weld and base metal
were established by standard tension coupon tests.
LIST OF REPORTS
The reports written in the course of this project, were:
284.1 THE FAnGUE BEHAVIOR OF STRUCTURAL STEEL WELDMENTS -
A LITERATURE SURVEY.
by Harold S. Reemsnyder, November 1961
284.2 THE EFFECT OF STRESS GRADIENT ON THE FAnGUE LIFE OF
'tt-l H STEEL,
by Conrad P: Heins, Jr., June 1962
284.3 FATIGUE OF PLAIN AND FILLETED WELDED "'t-l" STEEL-
PROGRESS REPORT NO.1,
by Harold S. Reemsnyder, June 1962
284.4 A STUDY OF THE FATIGUE RESISTANCE OF LONGITUDINAL FILLET
WELDMENTS IN STEEL - A DISSERTATION,
by Harold S. Reemsnyder, 1963
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284.5 THE EFFECT OF COMBINED STRESSES ON THE FATIGUE RESISTANCE
OF LONGITUDINAL FILLET WELDMENTS - A THESIS.
by Robert J. Feenan. 1963
284.6 THE FATIGUE RESISTANCE OF LONGITUDINAL FILLET WELDMENTS
IN "T-l" STEEL - A FINAL REPORT.
by Harold S. Reemsnyder and Robert J. Feenan, 1953
284.7 SUMMARY REPORT OF PROJECT 284 - FATIGUE OF LONGITUDINAL
FILLET WELDS IN liT-I" STEEL.
by Harold S. Reemsnyder, 1963
LIS T OF TESTS. DATA I PHOTOGRAPHS. DRAWINGS. ETC.
All observations, test results. photographs, work orders.
etc. related to the project were placed in notebooks. These notebooks.
listed and briefly described below, are individually indexed.
ROUGH LOG: - Contains geometry, test loads and stresses and fatigue
lives of all specimens dynamically tested.
Bool{ NO.1: DESIGN OF TESTS AND SPECIMENS
Design of test program. Design of axially loaded
coupons (tee specimens), beams and test fixtures.
BOOl{ NO.2: TEST DATA - PILOT TESts
Test data on pilot tee specimens and pilot beams.
Development of satisfactory specimens and test setup.
BOOl{ NO.3: TEST DATA - MAIN SERIES -FLAIN
Mechanical properties and chemical composition of base
material. Test data* (both static and dynamic) on
plain axially loaded fatigue specimens ("as received II
*Test data includes test stresses, lives and
location of fractures.
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BOOK NO.4:
BOOK NO.5:
BOOK NO.6:
and descaled). Stress distribution in plain specimens.
Regression analysis.
TEST DATA - MAIN SERIES - WELDED
Mechanical properties, chemical composition and
welding procedure (from sponsor). Fabrication
procedure. Test data. axially loaded tee specimens.
Regression analysis.
TEST DATA - MAIN SERIES • BEAMS
Properties of welds deterudned from coupons machined
from beam. Fabrication procedure. Static and dynamic
test data for beam specimens. (All beams were instru-
mented to establish test stresses.)
HARDNESS SURVEYS. RESIDUAL STRESS MEASUREMENTS AND
FAIL~E GEOMETRY
Comparison of hardnesses of I~S received" and descaled
plain specimens. Hardness s~rveys on polished cross
sections of weldments. Measurement of welding
residual stresses in tees and beams. Area of fatigue
and static fractures, percent elongation and percent
reduction in area of fatigue failures (plain specimens
and tees).
BOOK NO.7: STATIC TESTS - TEE SPECIMEN JK AND BEAK 8-.7
Experimental stress analysis of tee specimen JK and
Beam B-7. Strain gage layout. Test data. Reduction
*Test data includes test stresses, lives and
location of fractures.
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of data by computer. Computer program. given three
strains of a delta rosette. yields principal stresses
and their orientation. maximum shearing stress and
longitudinal and transverse normal stresses.
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BOOK NO.8:
BOOK NO.9:
SUPPLEMENTARY TESTS - HIGH SHEAR TO TENSION RATIO
Beam geometry. Dynamic test data for beams subjected
to high shear to bending stress ratios. Analysis of
combined stresses. Static tests to determine stress
dis tri butions .
SUPPLEMENTARY TESTS - EFFECT OF STRESS GRADIENT
Mechanical properties and chemical composition of
specimen material. Specimen design. Test data for
sclu.b<)Y)
tensile and bending specimens. Finite difference~of
equations of elasticity for stress distribution in
tensile specimen containing ~ notch of large radius.
Rough draft of Fritz Engineering Laboratory Report
No. 284.2.
BOOK NO. 10 : PHO'l!>.S.
Photo album contains all photos taken during course of
project. Fracture surfaces and test setups.
BOOK NO. 11: ROUGH DRAFT .. LITERATURE SURVEY
Rough draft of Fritz Engineering Laboratory Report No.
284.1
BOOK NO. 12: ROUGH DRAFT - PROGRESS REPORT NO •. 1
Rough draft of Fritz Engineering Laboratory Report No.
284.3
", )
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BOOK NO. 13: ROUGH DRAFT - FINAL REPORT
Rough draft of Fritz Engineering Laboratory Report No.
284.6
BOOK NO. 14: DRAWINGS AND WORK ORDERS
The project has been completed and all Obligations to the
sponsor have been satisfied.
EXPENDITURES:
Sept. 1960 - June 30, 1961 $ 9,286.26
July 1, 1961 June 30, 1962 19,763.64
July 1, 1962 - June 30 t 1963 23,331.48
Total Expenditures $ 52,381.38
Total Budget $ 56,000.00
~tpected Date of Termination - September 30, 1963
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PERSONNEL ON PROJECT
Samuel J. Brrera
Project Director - Sept. 1960 - Sept. 1962
Department of Structural Engineering
Cornell University
Ithaca, New York
Theodore V. Galambos
Project Director, Sept. 1962 - Sept. 1963
Structural Metals Division
Department of Civil Engineering
Fritz Engineering Laboratory
Lehigh University
Bethlehem, Pennsylvania
Harold S. Reeuwnyder
Project Supervisor, Sept. 1960 - Aug. 1963
Applied Research Laboratory
U. S. Steel Corporation Research Center
Monroeville, Pennsylvania
Conrad P. Beins, Jr.
Research Assistant - Sept. 1960 - Sept. 1961
Homer Research Laboratories
Bethlehem Steel Company
Bethlehem, Pennsylvania
Robert J. Feenan
Research Assistant - Sept. 1962 - Sept. 1963
Fritz Engineering Laboratory
Lehigh University
Bethlehem, Pennsylvania
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